Transcriptional activator LEU3 of yeast. Mapping of the transcriptional activation function and significance of activation domain tryptophans.
The LEU3 protein of yeast activates a number of genes in the branched chained amino acid pathways. Native LEU3 is modulated by alpha-isopropylmalate, an intermediate in leucine biosynthesis. alpha-Isopropylmalate is needed for transcriptional activation, but not for DNA binding. We show here that the transcriptional activation function of LEU3 resides within the C-terminal 32 amino acids. An adjacent stretch of 81 residues is dispensable and apparently forms a connecting link between the activation domain and a large central region previously identified as important for modulation. The newly defined activation domain contains a cluster of three tryptophan residues, each of which was changed to alanine by site-directed mutagenesis. Surprisingly, all three Trp----Ala mutations affect modulation. One of them, Trp-864----Ala, creates a LEU3 molecule that is largely unmodulated and also is a better transcriptional activator than is wild type LEU3 ("hyperactivator"). The other two mutations (Trp-861----Ala and Trp-870----Ala) change the modulation ratio but have no effect on the maximal activation efficiency of the activator. We propose that the activation domain of LEU3 is kept silent by association with the central region of the protein and that an alpha-isopropylmalate-induced conformational change in the central region releases and thus activates the activation domain.